In this paper, we present a new integral inequality for the q-polygamma function.
Introduction and Preliminaries
Let q ∈ (0, 1). The q-Jackson integral [1] from 0 to a is defined by
The q-shifted factorial [2] is defined by
The q-gamma function is defined by
The q-digamma [3] function is defined by
and may be represented as
where x > 0.
The q-polygamma function [3] is defined by
where x > 0 and n ∈ N. In 2010, Krasniqi et al. [3] presented an integral inequality for the qpolygamma function as follows.
where x, y > 0, n ∈ N, p, t > 1 and
In this paper, we present a generalization for the inequality.
Results
Theorem 2.1. Let n ∈ N, and let
Proof. By the generalized Hölder inequality for infinite sums,
This proof is completed.
Corollary 2.2. [3]
Let x, y > 0, n ∈ N, p, t > 1 and
Proof. This follows from Theorem 2.1 where
Corollary 2.4. [3] Let n ∈ N and x, y > 0. Then ψ q,n x + y 2 ≤ ψ q,n (x)ψ q,n (y).
Proof. This follows from Corollary 2.3 where k = 2, x 1 = x and x 2 = y.
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